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Veterinary Medicine, Université de Montréal, Saint-Hyacinthe, QC, Canada. Quebec, Canada) and tap water were provided ad libitum. Small treats were also offered 1 0 2 ad hoc during the project (Supreme Mini-Treats™, Very berry flavor, Bio-Serv, Fruit Crunchies, Bio-Serv, Flemington, NJ 08822, USA). The project had two phases: 1. Temperature capsule instrumentation surgery and 2. Pre-1 0 6 warming temperature experiment. Sample size was estimated a priori with an alpha level 1 0 7 of 0.05 and power of 90% (G*Power 3.1.9.2, Germany). The target mean difference was 1 0 8 0.5°C in core temperature with a standard deviation of 0.4°C. This was based on the On the day of surgery, telemetry capsules (Anipill temperature sensor; Aniview system®, 1 1 3
Bodycap, Hérouville-Saint-Clair, France) were activated and accuracy confirmed by Everett, WA, USA; calibrated at 30°C, 45°C and 60°C with an accuracy of +/-0.1°C). Temperature capsules were sterilised (chlorhexidine gluconate 0.05% immersion for 30 1 1 8 minutes) and rinsed with sterile saline (0.9% NaCl) before implantation. All surgeries were completed between 17:00 and 20:00. Approximately 30 minutes 1 2 0 before surgery, each rat was given meloxicam (2 mg/kg SC, Metacam, 5 mg/mL; provided in addition to food for the following 7 days. Only rats displaying a positive The pre-warming experiment was conducted 7 days after capsule instrumentation. A 1 4 5 prospective cross-over study was conducted, with animals receiving 3 treatments. Treatment 1 (PW1%): pre-warming to a target of 1% increase in core (capsule) body The main findings of this study are that pre-warming is effective at delaying the onset of 3 2 9 hypothermia during general anesthesia. This was achieved by increasing skin and core 3 3 0 temperatures. Following pre-warming, the rate of temperature loss was slightly faster 3 3 1 than without pre-warming. Additionally, the accuracy and agreement of tail and fur 3 3 2 temperature, as proxies of core temperature, was poor, whereas rectal temperature 3 3 3 showed good agreement with core temperature. The consequences of hypothermia are well documented in human medicine, with a 3 3 5 decrease in core temperature of 1°C linked to significant adverse outcomes. These include increased surgical site infection, hemorrhage, impaired immune function, thermal 3 3 7 discomfort and prolonged recovery and hospitalisation. [11, [23] [24] [25] [26] [27] [28] In mammals, core body temperature is normally closely regulated by the hypothalamus, 3 4 9 maintaining core temperature within ± 0.3°C through various autonomic and behavioral 3 5 0 mechanisms. General anesthesia (injectable and volatile anesthetics) prevents heat-3 5 1 seeking behaviors, inhibits heat-producing activities (i.e. shivering) and loosens the 3 5 2 regulation of core temperature so that fluctuations in core temperature of 3-6°C are Inhibition of thermoregulation promotes a major redistribution of heat from the core to 3 5 8 the periphery, explaining the rapid drop in core temperature noted during the first hour of The concept of pre-warming patients was introduced in humans on the basis that 3 6 2 increasing peripheral temperature before general anesthesia would limit temperature The literature on perianesthetic temperature management in rodents is limited, with a 3 6 9 focus on warming after general anesthesia is induced. [37, 41, 42] However, recent 3 7 0 preliminary work has shown that pre-warming can be effective. Warming an anesthetic 3 7 1 induction box before and during induction of general anesthesia with isoflurane in rats 3 7 2 (box temperature 35.7 ± 3.5°C to 37.5 ± 2.6°C) was successful in maintaining core 3 7 3 temperature above baseline during 40 minutes of general anesthesia in conjunction with 3 7 4 active warming using a heat pad (set at 40°C); however, this study did not investigate the The PW1% group was determined based on human literature, which shows an increase in 3 7 8 core temperature of approximately 1% above baseline to be effective in preventing core to periphery heat redistribution. [19, 40] The PW40 treatment was selected to assess the 3 8 0 effect of warming to a higher core temperature on behavior and temperature maintenance. shown [20, 44] . As has been reported in humans, the rate of heat loss following induction 3 9 0 of anesthesia was greater than in the pre-warmed than in the NW animals, reflecting the The use of telemetry capsules placed within the peritoneal cavity has the advantages of is clearly not a practical approach for routine monitoring. Therefore, several other 3 9 5 temperatures were recorded for comparison against core temperature. Rectal temperature 3 9 6 performed well, with values acceptably close to core temperature. This is in line with 3 9 7 previous work showing a similar bias and limits of agreement between rectal and core The behavioral analyses were equivocal. Though rats in the pre-warmed groups showed a 4 0 2 clear preference for facing away from the heat source, overt signs of distress were rarely 4 0 3 displayed. Nonetheless, further investigation is required to characterise the presence and 4 0 4 severity of stress. A larger warming chamber that would allow rats to move away from 4 0 5 the heat source may be preferable. This study had several limitations. The study was limited to a single volatile anesthetic; There was no measurement of air humidity or velocity in the warming chamber; both 4 1 0 factors affect heat loss through evaporation [48] . Finally, the study design was limited to Pre-warming alone is effective in delaying hypothermia in rats anesthetized with 4 1 6 isoflurane. The duration of effect was short, necessitating temperature support for longer 4 1 7 anesthetic periods. Rectal temperature measurement is an acceptable proxy for core 4 1 8 temperature, unlike fur and tail temperature. Further research is needed to establish 4 1 9 temperature profiles and optimal temperature management during surgery and in sick 4 2 0 animals. design, data collection and analysis, decision to publish, or preparation of the manuscript. . 
